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APPEAL BRIEF UNDER 37 C.F.R. §41.37 Attorney Docket No.: Q77694 

U.S. Patent Application No.: 10/669,644 

V. SUMMARY OF THE CLAIMED SUBJECT MATTER 

The present invention relates to a method of assisting a wiring design of a wiring 
structure. According to the present invention, an optimum wiring design for a wire harness can 
be obtained. In prior art designs, the design and integration of the wiring harness is carried out 
by trial and error method and as such a high degree of skill is required. Further, resonance can 
occur in the wiring harness due to vibrations imparted to the harness by the engine or other parts 
of a vehicle to which the wiring harness is tied. The present invention provides for calculating a 
natural frequency and a natural vibration mode for a specific wiring harness design so that the 
parameters input for coming up with the specific wiring harness design can be tweaked in order 
to avoid resonance. Thereby, an accurate wiring harness design can be obtained that can be 
integrated with a vehicle, etc. 

The present invention as recited in claim 1 is directed to a method of assisting a wiring 
design of a wiring structure (Summary of the Invention at page 2 linesl6-25 and Fig. 8). The 
method comprises regarding the wiring structure constituted by a plurality of pieces ofline streak 
members as an elastic body having a circular section, the elastic body having a plurality of beam 
elements coupled with each other, a linearity of the plurality of beam elements being maintained 
(Fig. 1 and page 12 lines 14-22). The method further comprises applying information 
concerning a shape characteristic (Fig. 3B, page 13 lines 23-24), a material characteristic 
(paragraph bridging pages 13 and 14) and a constraining condition of the wiring structure as a 
predetermined condition to a finite element method (Fig. 2, 8, page 27 lines 8-24). Once the 
above information is applied, the method continues as calculating a predicted shape of a 
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displaced wiring structure such that the predetermined condition is satisfied (paragraph bridging 
pages 28 and 29, and paragraph bridging pages 29 and 30). The method also includes further 
calculating a characteristic value with respect to vibration for the calculated predicted shape 
(item S3 Fig. 8, page 30 lines 10-14); and outputting the calculated predicted shape and the 
calculated characteristic value (item S4 Fig. 8). 

The present invention as recited in claim 4 also provides for a method of assisting a 
wiring design of a wiring structure by calculating a predicted shape concerning a wiring structure 
constituted by a plurality of pieces of line streak members (Summary of the Invention at page 2 
lines 16-25 and Fig. 1, 9B). The method includes analyzing a characteristic value with respect to 
vibration for the predicted shape (item S3 Fig. 8, page 30 lines 10-14); and outputting a result of 
the analysis (item S4 Fig. 8). 

The present invention as recited in claim 7 also provides for an apparatus (Fig. 7) for 

assisting a wiring design of a wiring structure in which the wiring structure constituted by a 

plurality of pieces of line streak members (Fig. 1) is regarded as an elastic body having a circular 

section, the elastic body having a plurality of beam elements coupled with each other, a linearity 

of the plurality of beam elements being maintained (Fig. 1 and page 12 lines 14-22), and a shape 

of the wiring structure which satisfies a predetermined condition is predicted by utilizing a finite 

element method (item S2 Fig. 8), the apparatus comprising a setting unit for setting information 

concerning a shape characteristic, a material characteristic and a constraining condition of the 

wiring structure as the predetermined condition (item SI Fig. 8). The apparatus further includes 

a predicted shape calculating unit for calculating a predicted shape of a displaced wiring 

structure such that the condition is satisfied by applying the predetermined condition to the finite 
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element method (paragraph bridging pages 28 and 29, and paragraph bridging pages 29 and 30). 
The apparatus further includes a natural vibration mode calculating unit for calculating a natural 
vibration mode with respect to the predicted shape calculated by the predicted shape calculating 
unit (page 30 lines 10-15), and an outputting unit for outputting the calculated predicted shape 
and the calculated natural vibration mode (item 23 Fig. 7, page 26 lines 13-16). 

The present invention as recited in claim 5 also provides for an apparatus (Fig. 7) for 
assisting a wiring design of a wiring structure in which the wiring structure constituted by a 
plurality of pieces of line streak members (Fig. 1) is regarded as an elastic body having a circular 
section, the elastic body having a plurality of beam elements coupled with each other, a linearity 
of the plurality of beam elements being maintained (Fig. 1 and page 12 lines 14-22), and a shape 
of the wiring structure which satisfies a predetermined condition is predicted by utilizing a finite 
element method (item S2 Fig. 8), the apparatus comprising a setting unit for setting information 
concerning a shape characteristic, a material characteristic and a constraining condition of the 
wiring structure as the predetermined condition (item SI Fig. 8). The apparatus further includes 
a predicted shape calculating unit for calculating a predicted shape of a displaced wiring 
structure such that the condition is satisfied by applying the predetermined condition to the finite 
element method (paragraph bridging pages 28 and 29, and paragraph bridging pages 29 and 30). 
The apparatus also includes a natural frequency calculating unit for calculating a natural 
frequency with respect to the predicted shape calculated by the predicted shape calculating unit 
(page 30 lines 10-15), and a first outputting unit for outputting the calculated predicted shape and 
the calculated natural frequency (item 23 Fig. 7, page 26 lines 13-16). 
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The present invention as recited in claim 8 also provides for a recording medium (item 29 

Fig. 7) storing a program (item 29a Fig. 7) which causes a computer to function as an apparatus 

of assisting wiring design of a wiring structure. The description for the remaining features of 

claim 8 is the same as the description for the same features given for claim 5. an apparatus (Fig. 

7) for assisting a wiring design of a wiring structure in which the wiring structure constituted by 

a plurality of pieces of line streak members (Fig. 1) is regarded as an elastic body having a 

circular section, the elastic body having a plurality of beam elements coupled with each other, a 

linearity of the plurality of beam elements being maintained (Fig. 1 and page 12 lines 14-22), and 

a shape of the wiring structure which satisfies a predetermined condition is predicted by utilizing 

a finite element method (item S2 Fig. 8), the apparatus comprising a setting unit for setting 

information concerning a shape characteristic, a material characteristic and a constraining 

condition of the wiring structure as the predetermined condition (item SI Fig. 8). The apparatus 

further includes a predicted shape calculating unit for calculating a predicted shape of a displaced 

wiring structure such that the condition is satisfied by applying the predetermined condition to 

the finite element method (paragraph bridging pages 28 and 29, and paragraph bridging pages 29 

and 30). The apparatus also includes a natural frequency calculating unit for calculating a 

natural frequency with respect to the predicted shape calculated by the predicted shape 

calculating unit (page 30 lines 10-15), and a first outputting unit for outputting the calculated 

predicted shape and the calculated natural frequency (item 23 Fig. 7, page 26 lines 13-16). 
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